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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a series hybrid 
electric vehicle capable of restraining overvoltage by the 
regenerative power of a driving motor and the generated 
power of a generator. 

SOLUTION: This series hybrid electric vehicle drives the 
generator with the engine and drives the driving motor 
with the output of the generator and the discharged 
output of the battery while charging a battery with the 
output of the generator. The generator is driven by a 
power-generating torque command through power- 
generating PI control. 
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■ * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the series hybrid electric vehicle characterized by being made to drive said 
generator in the series hybrid electric vehicle which drives a drive motor with the output of said 
generator, and the discharge output of said dc-battery by the generation~of-electrical-energy 
torque command by generation-of-electrical-energy PI control, driving a generator with an 
engine and charging a dc-battery with the output of said generator. 

[Claim 2] The series hybrid electric vehicle characterized by judging the regeneration condition 
of said drive motor with a measurement value or estimate, and acquiring driving torque in 
feedforward besides generation-of-electrical-energy PI control in claim 1. 
[Claim 3] The series hybrid electric vehicle characterized by controlling lifting of said battery 
voltage in claim 1 by making an equivalent for the regeneration output of said drive motor drive 
as a load with said generator. 

[Claim 4] The series hybrid electric vehicle characterized by controlling battery voltage lifting by 
the regeneration of said drive motor by making said generator drive as a load of said dc-battery 
also in the condition of using only said dc-battery as a power source, and running only a dc- 
battery in claim 1. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a series hybrid electric vehicle. It improves so 

that the dc-battery overvoltage by regeneration power may be prevented especially. 

[0002] 

[Description of the Prior Art] In order to improve the charge mileage which is the demerit of the 
electric vehicle (EV) it runs by driving a motor by using a dc-battery as a power source, the 
electric vehicle carrying a generator is a series hybrid electric vehicle (S-HEV). A series hybrid 
electric vehicle performs EV transit (stop a generator, use only a dc-battery as a power source 
and run only a dc-battery), and it runs in an urban area, charging a dc-battery by generated 
output with a generator, when the suburbs or dc-battery remaining capacity decreases. There 
are the features that it can run with the dc-battery of small capacity comparatively in this 
method. 

[0003] The system configuration of a series hybrid electric vehicle is shown in drawing 9 . This 
series hybrid electric vehicle is equipped with the generator 02 driven through a gear 08 with an 
engine 01, the dc-battery 03 charged with the output of a generator 02, and the drive motor (PM 
motor) 05 driven with the output of a generator 02, and the discharge output of a dc-battery 03 
as shown in drawing 9 . 

[0004] Furthermore, while a drive motor 05 is driven by using only the output of a generator 02 
as a power source and charge also carries out the output of a generator 02 to a dc-battery 03, 
in order to perform control which can drive and run a drive motor 05, it has the motor controller 
06 and the generator controller 07. The motor controller 06 consists of inverter main circuit 06a 
and control unit 06b, and controls a drive motor 05 based on the motor torque command 
corresponding to the amount of accelerator treading in. The generator controller 07 consists of 
inverter main circuit 07a and control unit 07b, and controls a generator 02 based on the 
generator output command from a high order controller. 

[0005] Here, when the regeneration power by the drive motor 05 occurs, in addition to this 
regeneration power, dc-battery 03 HE charge also of the generated output with a generator 02 is 
carried out, and since the capacity of a dc-battery 03 is also small as mentioned above, it will be 
in an overvoltage condition immediately in a series hybrid electric vehicle. Therefore, the 
overvoltage condition of a dc-battery 03 is prevented by suspending a generation of electrical 
energy of a generator 02 at the time of motor regeneration, or suppressing regeneration torque 
of a motor 05. 
[0006] 

[Problem(s) to be Solved by the Invention] In a series hybrid electric vehicle, the following two 

technique is mentioned as a dc-battery overvoltage preventive measure at the time of the motor 

regeneration when running generating electricity. 

** Suspend a generation of electrical energy of a generator. 

** Suppress motor regeneration torque and prevent an overvoltage. 

Here, even if it suspends a generation of electrical energy of a generator 02 at the time of motor 
regeneration, if it is in the condition that battery voltage is somewhat high, it may become an 
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overvoltage only with motor regeneration power. If motor regeneration torque tends to be 
suppressed and it is going to prevent an overvoltage then, the brake force by regeneration will 
decline and a brake feeling will worsen. 

[0007] Therefore, a configuration will become complicated, although the system using the brake 
controller of strengthening effectiveness of mechanical brake is also considered when 
regeneration torque is restricted. Moreover, with a truck and a large-size car like a bus, since 
the energy which braking takes is large, since there is a possibility that a brake may heat, if it will 
depend for the great portion of damping force on a regenerative brake and regeneration torque is 
restricted in such a case, it will become a problem also on safety only by mechanical brake. 
[0008] 

[Means for Solving the Problem] It is characterized by being made to drive said generator by the 
generation-of-electrical-energy torque command by generation-of-electrical-energy PI control 
in the series hybrid electric vehicle which drives a drive motor with the output of said generator, 
and the discharge output of said dc-battery, the series hybrid electric vehicle concerning claim 1 
of this invention which solves the above-mentioned technical problem driving a generator with an 
engine, and charging a dc-battery with the output of said generator. 

[0009] In claim 1, the series hybrid electric vehicle concerning claim 2 of this invention which 
solves the above-mentioned technical problem judges the regeneration condition of said drive 
motor with a measurement value or estimate, and is characterized by acquiring driving torque in 
feedforward besides generation-of-electrical-energy PI control. 

[0010] The series hybrid electric vehicle concerning claim 3 of this invention which solves the 
above-mentioned technical problem is characterized by controlling lifting of said battery voltage 
in claim 1 by making an equivalent for the regeneration output of said drive motor drive as a load 
with said generator. 

[0011] The series hybrid electric vehicle concerning claim 4 of this invention which solves the 
above-mentioned technical problem is characterized by controlling battery voltage lifting by the 
regeneration of said drive motor in claim 1 by making said generator drive as a load of said dc- 
battery also in the condition of using only said dc-battery as a power source, and running only a 
dc-battery. 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail with reference to 
the example shown in a drawing. The following examples are premised on the following content. 

- Control a generator load and a throttle opening simultaneously to a generator output command 
to become a target engine speed (generator rotational speed). 

- Since it connects by the gear, a generator and an engine are taking gear ratio into 
consideration, and let them be engine-speed = generator rotational speed. 

- Let a generator be a permanent magnet type synchronous generator. 

- Generator output characteristics realize the property suitable for operation of a series hybrid 
electrical-and-electric-equipment automatic pile which performs constant output operation 
which sets a generator output constant for constant-voltage operation which sets generator 
output voltage constant at the time of heavy loading, such as sudden acceleration, at the time of 
light loads, such as constant-speed transit. 

- The same source electrical-potential-difference form inverter of the control current as motor 
control is used for an inverter main circuit, and it controls it by the asynchronous system sine 
wave approximation PWM (Pulse Width Modulation) method. 

[0013] [Example 1] The important section of control block of the series hybrid electric vehicle 
concerning one example of this invention is shown in drawing 1 . Drawing 1 mainly shows the 
generator controller 7 among the control circuits of the series hybrid electric vehicle shown in 
drawing 3 . As shown in drawing 3 , a series hybrid electric vehicle is equipped with the generator 
2 driven through a gear 8 with an engine 1, the dc-battery 3 charged with the output of a 
generator 2, and the drive motor 5 driven with the output of a generator 2, and the discharge 
output of a dc-battery 3. 

[0014] While a drive motor 5 is driven by using only the output of a generator 2 as a power 
source and charge also carries out the output of a generator 2 to a dc-battery 3, in order to 
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perform control which can drive and run a drive motor 5, it has the motor controller 6 and the 
generator controller 7. The motor controller 6 consists of inverter main circuit 6a and control 
unit 6b, and controls a drive motor 5 based on the motor torque command corresponding to the 
amount of accelerator treading in. The generator controller 7 consists of inverter main circuit 7a 
and control unit 7b f and controls a generator 2 based on the generator output command from a 
high order controller. 

[0015] In this example, when the regeneration power of a drive motor 5 occurs, control unit 7b is 
equipped with the configuration shown in drawing 1 that the overvoltage condition of a dc- 
battery 3 should be prevented. Namely, control unit 7b The throttle opening setter 101, the 
target generator rotation speed setter 102, the generator output limit machine 103, the throttle 
opening indicated-value amendment machine 104, the limit gain controller 105, the generator 
output command regulator 106, the generator output command value setter 107, the generator 
output command amendment machine 108, It consists of the generator torque command 
converter 109, the actuation actuation judging machine 1 10, the rated limit machine 111, the 
torque control section 112, the current control system 113, the coordinate transformation 
section 1 14, and a resolver converter 1 15, and the following function is demonstrated. 
[0016] The throttle opening setter 101 sets up the throttle opening VO which turns into target 
generator rotational speed according to generator output command Pdc-ref*. Generator 
rotational-speed omegar makes the throttle opening VO set up here the value which will be in a 
steady state. The target generator rotation speed setter 102 sets up target generator rotational- 
speed omegar* according to generator output command Pdc-ref*. To generator output command 
Pdc-ref*, target generator rotational-speed omegar* set up here is beforehand set up using an 
effectiveness map so that engine efficiency and generator efficiency may be set to good 
generator rotational-speed omegar. 

[0017] The generator output limit machine 103 limits generator output command Pdc-ref* in a 
generator property. The generator property set up here is set up to compensate for engine 
power. Since the response is earlier than engine control, generator control can prevent an engine 
stall by limiting a generator output (load) beforehand. The throttle opening indicated-value 
amendment machine 104 considers deflection deltaomegar (=omegar*-omegar) of target 
generator rotational-speed omegar* set up with the target generator rotation speed setter 102, 
and detected generator rotational-speed omegar as an input, and sets up throttle opening 
correction value by PI (proportional integral) control. Limit width of face to which an engine 
revolution is seldom changed is prepared in PI control. The correction value set up here serves 
as processing which amends the throttle opening directions to the steady state of the throttle 
opening setter 101. 

[0018] The limit gain controller 105 sets up the gain G «=1) which adjusts a generator output 
command limit according to the deflection deltaomegar (= omegar*-omegar) of target generator 
rotational-speed omegar* set up with the target generator rotation speed setter 102, and 
detected generator rotational-speed omegar. A generator load is adjusted so that setting out of 
this gain G can perform smoothly the shift to the target generator rotational speed set up by 
generator output command Pdc-ref*. The generator output command regulator 106 multiplies 
the generator output command value of the generator output limit machine 103 by the limit gain 
G set up with the limit gain controller 105, and adjusts generator output command Pdc-ref*. 
Generator output command Pdc-ref* adjusted here is used as limit value Pdc-LIM of the PI 
control of a generator output. 

[0019] The generator output command value setter 107 considers deflection delta Vdc (=Vdc~ 
ref*-Vbat~det) of constant-voltage command Vdc-ref* and battery voltage detection value 
Vbat-det as an input, and sets up generator output command value Pdc-ref by PI control. Here, 
generator output command value Pdc-ref by PI control is limited by generator output command 
Pdc-UM set up with the generator output command regulator 106, and constant output 
operation is performed. Moreover, when generator output command value Pdc-ref by PI control 
is not limited, constant-voltage operation is performed. The generator output command 
amendment machine 108 multiplies the error of generator output command Pdc-ref set up by PI 
control and the generator output detection value (value which multiplied by battery voltage 
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detection value Vbat-det and generator output current detection value Igen-det) Pdc by Gain G, 
amends generator output command Pdc-ref set up by PI control, and makes it generator output 
command Pdc*. This gain adjustment is performed to compensate for actual operation. 
[0020] The generator torque command converter 109 is changed into generator torque command 
T* by breaking generator output command Pdc* by generator rotational-speed omegar so that 
the same control configuration as motor control can be used. Generation-of-electrical-energy 
torque command T* determined by PI control is the torque command with a sign, and the 
actuation actuation judging machine 1 10 judges actuation of a generator 2, and generation-of- 
electrical-energy actuation with this sign. Here, when judged with actuation of a generator 2 with 
the actuation actuation judging vessel 110, it is directing a throttle close by-pass bulb 
completely, and as throttle opening V*, it is outputted to the electronic throttle (graphic display 
abbreviation) prepared in the engine 1, an engine revolution blows, and a throttle close by-pass 
bulb completely prevents a riser. 

[0021] That is, by making an electronic throttle into a close by-pass bulb completely, and 
outputting driving torque, by making it the same actuation as an en SHIMBU lake, dc-battery 
energy can be consumed and battery voltage can be lowered. Actuation actuation turns into 
actuation which lowers battery voltage detection value Vbat-det which is high to constant- 
voltage command Vdc-ref* and which is performed for accumulating. On the other hand, when 
judged with generation-of-electrical-energy actuation with the actuation actuation judging vesse 
1 10, the sum of the throttle opening indicated value VO set up by the throttle opening setter 
101 and the throttle opening indicated value set up with the throttle opening indicated-value 
amendment vessel 104 instead of a throttle close by-pass bulb completely is outputted to an 
electronic throttle as throttle opening V*. 

[0022] The rated limit machine 1 1 1 limits generator torque command T* set up by the generator 
torque command converter 109 according to a rated torque characteristic, temperature 
conditions, etc., and creates last command T*. The torque control section 112 calculates the 
optimal current command value (Id*, Iq*) by considering generator output-torque command T* 
and motor rotational speed as an input. The current control system 1 13 is performed by the 
synchronous rotational-coordinates (dq coordinate) system, it performs a feedback operation so 
that the detection value (Id, Iq) by which coordinate transformation was carried out to the 
current command value (Id*, Iq*) from the torque control section at the d-q shaft may be in 
agreement, and it outputs an electrical-potential-difference command value (Vd*, Vq*). 
[0023] The coordinate transformation section 114 performs the interconversion of the 
coordinate (d-q coordinate) on the control rotated synchronizing with a location detection value 
(thetaO, and a actual three-phase-circuit alternating current coordinate. In this coordinate 
transformation section 1 14, a part for two phases of three-phase-circuit alternating current (Iu, 
Iw) is changed into the current on synchronous rotational coordinates (Id, Iq). Similarly, an 
electrical-potential-difference command value (Vd*. Vq*) is changed into a three-phase-circuit 
alternating-voltage command value (Vu*. Vv*, Vw*), and is outputted as a control-command 
value. The resolver transducer 115 detects the location of a magnetic pole, and generator 
rotational-speed omegar from the resolver (magnetic pole position transducer) RS attached in 
the generator 2. It may replace with Resolver RS and you may change into an optical encoder. 
[0024] [Example 2] Although actuation and generation-of-electrical-energy control of a 
generator 2 were changed by the result of PI control and the throttle close by-pass bulb 
completely was directed in the example 1 at the time of generator actuation, it will become an 
overvoltage shortly after the shift to an actuation condition from a generation-of-electrical- 
energy condition or throttle close-by-pass-bulb-completely actuation is slow. Then, the 
following sequence **s - ** are constructed in order to acquire driving torque in feedforward 
besides generation-of-electrical-energy PI control. 

[0025] ** When inverter input voltage exceeds the set point V1 by regeneration of a drive motor 
5, as shown in drawing 2 (b) and (d), suspend the generation of electrical energy with a generator 
2 (OkW directions). As shown in the motor controller 6 at drawing 3 , comparator 6c which judges 
actuation/regeneration condition of a drive motor 5 as shown in drawing 2 (a) is prepared by 
measuring the product of an electrical potential difference VDC and Current IDC. If a drive 
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motor 5 is judged by comparator 6c to be a regeneration condition, the drive-motor regeneration 
signal alpha will be outputted to control unit 7b of the generator controller 7. 

[0026] ** In the proposed control, if OkW directions (limit) of the generation-of-electrical-energy 
command are carried out as shown in drawing 2 (d), the control which closes an electronic 
throttle and lowers an engine rotational frequency will work. 

** When inverter input voltage exceeds the set point V2 further, as shown in drawing 2 (c), 
change into a throttle close-by-pass-bulb-completely condition, and the condition of carrying 
out actuation control takes after suspending the generation of electrical energy with a generator 
2 by using a generator 2 as a motor. 

** Return a generator 2 to the usual generation-of-electrica|-energy control at the same time it 
cancels the actuation control as a motor of a generator 2 when a drive motor 5 will be in an 
actuation condition as shown in drawing 2 (a) and (c). 

[0027] The control circuit of the series hybrid electric vehicle concerning this example for 
carrying out above-mentioned sequence ** - ** is shown in drawing 4 . The throttle opening 
setter 201 sets up the throttle opening VO which turns into target generator rotational speed 
according to generator output command Pdc-ref*. Generator rotational-speed omegar makes 
the throttle opening VO set up here the value which will be in a steady state. The target 
generator rotation speed setter 202 sets up target generator rotational-speed omegar* 
according to generator output command Pdc-ref*. To generator output command Pdc-ref*, 
target generator rotational-speed omegar* set up here is beforehand set up using an 
effectiveness map so that engine efficiency and generator efficiency may be set to good 
generator rotational-speed omegar. 

[0028] The generator output limit machine 203 limits generator output command Pdc-ref* in a 
generator property. The generator property set up here is set up to compensate for engine 
power. Since the response is earlier than engine control, generator control can prevent an engine 
stall by limiting a generator output (load) beforehand. The throttle opening indicated-value 
amendment machine 204 considers deflection deltaomegar (=omegar*-omegar) of target 
generator rotational-speed omegar* set up with the target generator rotation speed setter 202, 
and detected generator rotational-speed omegar as an input, and sets up throttle opening 
correction value by PI (proportional integral) control. A limit value to which an engine revolution 
is seldom changed is prepared in PI control. The correction value set up here serves as 
processing which amends the throttle opening directions to the steady state of the throttle 
opening setter 201. 

[0029] The limit gain controller 205 sets up the gain G «=1) which adjusts a generator output 
command limit according to the deflection deltaomegar (= omegar*-omegar) of target generator 
rotational-speed omegar* set up with the target generator rotation speed setter 202, and 
detected generator rotational-speed omegar. A generator load is adjusted so that setting out of 
this gain G can perform smoothly the shift to the target generator rotational speed set up by 
generator output command Pdc-ref*. The generator output command regulator 206 multiplies 
the generator output command value of the generator output limit machine 203 by the limit gain 
set up with the limit gain controller 205, and adjusts generator output command Pdc-ref*. 
Generator output command Pdc-ref* set up here is used as limit value Pdc-UM of the PI 
control of a generator output. 

[0030] The generator driving torque setter 207 sets up generator driving torque Tref to 
generator rotational-speed omegar. Actuation operation is carried out according to the torque 
pattern set up here, using a generator 2 as a motor. The gain setter 208 sets up the gain G over 
detected battery voltage Vbat~det «=1). It adjusts so that it is small in generator driving torque 
when battery voltage is low, and it may become large about generator driving torque according to 
the gain G set up here, when battery voltage is high. 

[0031] The generator driving torque command regulator 209 multiplies the torque pattern of the 
generator driving torque setter 207 by the gain G of the gain setter 208, and adjusts a generator 
driving torque command according to battery voltage. The generator actuation controller 210 
outputs the command of a throttle close by-pass bulb completely to an electronic throttle as 
throttle opening V* at the same time it outputs the command which makes a generator 2 drive 
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as a motor, when the conditions which make a generator 2 drive as a motor are satisfied. The 
conditions which make a generator 2 drive as a motor are satisfied, when inverter input voltage 
exceeds the set point V2 as are mentioned above, and mentioned above based on the drive- 
motor regeneration signal alpha from comparator 6c. When it is judged that the conditions which 
should make a generator 2 drive as a motor are not satisfied with the generator actuation 
controller 210 on the other hand, the sum of the throttle opening indicated value VO set up by 
the throttle opening setter 201 and the throttle opening indicated value set up with the throttle 
opening indicated-value amendment vessel 204 instead of a throttle close by-pass bulb 
completely is outputted to an electronic throttle as throttle opening V*. 
[0032] The generator output command setter 21 1 considers deflection of constant-voltage 
command Vdc-ref* and battery voltage detection value Vbat-det as an input, and sets up a 
generator output command value by PI control. Here, the generator output command value by PI 
control is limited by generator output command Pdc-ref* set up with the generator output 
command regulator 206, and constant output operation is performed. Moreover, when the 
generator output command value by PI control is not limited, constant-voltage operation is 
performed. The generator output command amendment machine 212 multiplies the error of 
generator output command Pdc-ref* set up by PI control and a generator output detection value 
(value which multiplied by battery voltage detection value Vbat-det and generator output current 
detection value Igen-det) by gain, and amends generator output command Pdc-ref* set up by PI 
control. This gain adjustment is performed to compensate for actual operation. 
[0033] The generator torque command converter 213 is changed into a generator torque 
command by breaking generator output command Pdc-ref* by generator rotational speed so that 
the same control configuration as motor control can be used. The rated limit machine 214 limits 
the generator torque command set up by the generator torque command converter 213 
according to a rated torque characteristic, temperature conditions, actuation conditions, etc., 
and creates the last command value. The torque control section 215 calculates the optimal 
current command value (Id*, Iq*) by considering generator output-torque command and motor 
rotational speed as an input. The current control system 216 is performed by the synchronous 
rotational-coordinates (d-q coordinate) system, it performs a feedback operation so that the 
detection value (Id, Iq) by which coordinate transformation was carried out to the current 
command value (Id*, Iq*) from the torque control section at the d-q shaft may be in agreement, 
and it outputs an electrical-potential-difference command value (Vd*, Vq*). 
[0034] The coordinate transformation section 217 performs the interconversion of the 
coordinate (d-q coordinate) on the control rotated synchronizing with a location detection value 
(theta'X and a actual three-phase-circuit alternating current coordinate. In this coordinate 
transformation section 217, a part for two phases of three-phase-circuit alternating current (Iu, 
Iw) is changed into the current on synchronous rolling friction (Id, Iq). Similarly, an electrical- 
potential-difference command value (Vd*, Vq*) is changed into a three-phase-circuit 
alternating-voltage command value (Vu*, Vv*, Vw*), and is outputted as a control-command 
value. The resolver transducer 218 detects the location of a magnetic pole, and generator 
rotational-speed omegar from the resolver (magnetic pole position transducer) RS attached in 
the generator 2. It may replace with Resolver RS and you may change into an optical encoder. 
[0035] When generator output command Pdc-ref* exceeds generator limit output P-UM 
computed by the control operation, the amount directions switcher 219 of generations of 
electrical energy is replaced with generator output command Pdc-ref*, and outputs generator 
limit output P-UM to the throttle opening setter 201, the target generator rotation speed setter 
202, and the generator output limit machine 203. On the other hand, generator output command 
Pdc-ref* is outputted to the throttle opening setter 201, the target generator rotation speed 
setter 202, and the generator output limit machine 203 at the time of below generator limit 
output P-UM by which generator output command Pdc-ref* was computed by the control 
operation. Generator limit output P-UM is computed by multiplying limit torque T-UM of the 
rated limit machine 214 by generator rotational-speed omegar. 

[0036] [Example 3] In the example 2, although the regeneration condition of a drive motor 5 is 
judged from the measurement result, since there is delay also in electrical-potential-difference 
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current detection, before performing a regeneration judging, battery voltage may turn into an 
overvoltage. Therefore, in this example shown in drawing 5 , the judgment of the regeneration 
condition of a drive motor 5 is performed using estimate. That is, comparator 6c which considers 
the product of motor rotational speed and a motor real torque command as an input is prepared 
in the motor controller 6. 

[0037] If, as for this comparator 6c, actuation/regeneration condition of a drive motor 5 is 
presumed by integrating effectiveness to a motor rotational-speed and motor real torque 
command further as shown in a degree type, and a drive motor 5 is judged to be a regeneration 
condition, the drive-motor regeneration signal alpha will be outputted to control unit 7b of the 
generator controller 7. 

(Output) =(motor rotational speed) x(torque command) x (effectiveness) 

In addition, the control system in this example does so the same operation effectiveness as the 
above-mentioned example, such as it being the same as an example 2, and switching actuation 
and generation-of-electrical-energy control of a generator 2 with the drive-motor regeneration 
signal alpha from comparator 6c. 

[0038] [Example 4] Control block of the series hybrid electric vehicle concerning the example of 
further others of this invention is shown in drawing 6 . In this example, in order to prevent the 
overvoltage of the dc-battery at the time of drive-motor regeneration and to always carry out 
the load of the power of motor regeneration output estimate with a generator 2, the motor 
controller 6 and the generator controller 7 shall communicate, and control unit 7b of the 
generator controller 7 shall obtain the drive-motor output beta. As shown in drawing 7 , the 
generator controller 7 concerning this example is replaced with the generator driving torque 
setter 207 in the above-mentioned example 3, the gain setter 208, the generator driving torque 
command regulator 209, and the generator actuation controller 210, and forms the drive-motor 
regenerative-control machine 307. 

[0039] The throttle opening setter 301 sets up the throttle opening VO which turns into target 
generator rotational speed according to generator output command Pdc-ref*. Generator 
rotational-speed omegar makes the throttle opening VO set up here the value which will be in a 
steady state. The target generator rotation speed setter 302 sets up target generator rotational- 
speed omegar* according to generator output command Pdc-ref*. To generator output command 
Pdc-ref*, target generator rotational-speed omegar* set up here is beforehand set up using an 
effectiveness map so that engine efficiency and generator efficiency may be set to good 
generator rotational-speed omegar. 

[0040] The generator output limit machine 303 limits generator output command Pdc-ref* in a 
generator property. The generator property set up here is set up to compensate for engine 
power. Since the response is earlier than engine control, generator control can prevent an engine 
stall by limiting a generator output (load) beforehand. The throttle opening indicated-value 
amendment machine 304 considers deflection deltaomegar (=omegar*-omegar) of target 
generator rotational-speed omegar* set up with the target generator rotation speed setter 302, 
and detected generator rotational-speed omegar as an input, and sets up throttle opening 
correction value by PI control. Limit width of face to which an engine revolution is seldom 
changed is prepared in PI control. The correction value set up here serves as processing which 
amends the throttle opening directions to the steady state of the throttle opening setter 301. 
[0041] The limit gain controller 305 sets up the gain G «=1) which adjusts a generator output 
command limit according to the deflection deltaomegar (= omegar*-omegar) of target generator 
rotational-speed omegar* set up with the target generator rotation speed setter 302, and 
detected generator rotational-speed omegar. A generator load is adjusted so that setting out of 
this gain can perform smoothly the shift to the target generator rotational speed set up by 
generator output command. The generator output command regulator 306 multiplies the 
generator output command value of the generator output limit machine 303 by the limit gain G 
set up with the limit gain controller 305, and adjusts generator output command Pdc-ref*. 
Generator output command Pdc-ref* set up here is used as limit value Pdc-UM of the PI 
control of a generator output. 

[0042] From the motor controller 6, the drive-motor regenerative-control machine 307 obtains 
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the drive-motor output beta, and judges drive-motor regeneration / actuation. A generator 
output is considered [ when judged with drive-motor regeneration, ] as the output of the driving 
direction of a drive-motor regeneration output in order to prevent the overvoltage of the dc- 
battery at the time of drive-motor regeneration, and to always carry out the load of the power of 
motor regeneration output estimate with a generator 2. On the other hand, when judged with 
drive-motor actuation, the usual generation-of-electrical-energy control is performed. Generator 
output command value setter 308 Deflection deltaVdc (=Vdc~ref*-Vbat-det) of constant- 
voltage command Vdc-ref* and battery voltage detection value Vbat-det is considered as an 
input, and generator output command value Pdc-ref is set up by PI control. Here, the generator 
output command value by PI control is limited by generator output command Pdc-ref* set up 
with the generator output command regulator 306, and constant output operation is performed. 
Moreover, when the generator output command value by PI control is not limited, constant- 
voltage operation is performed. 

[0043] The generator output command amendment machine 309 multiplies the error of generator 
output command Pdc-ref set up by PI control and the generator output detection value (value 
which multiplied by battery voltage detection value Vbat-det and generator output current 
detection value Igen-det) Pdc by Gain G, amends generator output command Pdc-ref set up by 
PI control, and makes it generator output command Pdc*. This gain adjustment is performed to 
compensate for actual operation. The generator torque command converter 310 is changed into 
generator torque command T* by breaking generator output command Pdc* by generator 
rotational-speed omegar so that the same control configuration as motor control can be used. 
The rated limit machine 31 1 limits generator torque command T* set up by the generator torque 
command converter 310 according to a rated torque characteristic, temperature conditions, 
actuation conditions, etc., and creates last command value T*. The torque control section 312 
calculates the optimal current command value (Id*, Iq*) by considering generator output-torque 
command T* and motor rotational speed as an input. 

[0044] The current control system 313 is performed by the synchronous rotational-coordinates 
(d-q coordinate) system, it performs a feedback operation so that the detection value (Id, Iq) by 
which coordinate transformation was carried out to the current command value (Id*, Iq*) from 
the torque control section at the d~q shaft may be in agreement, and it outputs an electrical- 
potential-difference command value (Vd*, Vq*). The coordinate transformation section 314 
performs the interconversion of the coordinate (d-q coordinate) on the control rotated 
synchronizing with a location detection value (theta'X and a actual three-phase-circuit 
alternating current coordinate. In this coordinate transformation section 314, a part for two 
phases of three-phase-circuit alternating current (Iu, Iw) is changed into the current on 
synchronous rotational coordinates (Id, Iq). Similarly, an electrical-potential-difference command 
value (Vd*, Vq*) is changed into a three-phase-circuit alternating-voltage command value (Vu*, 
Vv*, Vw*), and is outputted as a control-command value. The resolver transducer 315 detects 
the location of a magnetic pole, and generator rotational-speed omegar from the resolver 
(magnetic pole position transducer) RS attached in the generator 2. It may replace with Resolver 
RS and you may change into an optical encoder. 

[0045] When generator output command Pdc-ref* exceeds generator limit output P-UM 
computed by the control operation, the amount directions switcher 316 of generations of 
electrical energy is replaced with generator output command Pdc-ref*, and outputs generator 
limit output P-UM to the throttle opening setter 301, the target generator rotation speed setter 
302, and the generator output limit machine 303. On the other hand, generator output command 
Pdc-ref* is outputted to the throttle opening setter 301, the target generator rotation speed 
setter 302, and the generator output limit machine 303 at the time of below generator limit 
output P-UM by which generator output command Pdc-ref* was computed by the control 
operation. Generator limit output P-UM is computed by multiplying limit torque T-LIM of the 
rated limit machine 31 1 by generator rotational-speed omegar. 

[0046] [Example 5] The following sequence **s - ** are constructed in order to perform 
overvoltage control when the series hybrid electric vehicle is performing EV transit (a generator 
2 stops, and only a dc-battery is used as a power source and it runs only a dc-battery) in 
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control block of an example 2, and to acquire driving torque in feedforward. 

** As shown in drawing 8 (a), when inverter input voltage exceeds the set point by regeneration 
of a drive motor 5, make a generator 2 into an actuation control state. 

** As shown in drawing 8 (b), when a drive motor 5 will be in an actuation condition, cancel 
actuation control of a generator 2. 

[0047] The judgment of an actuation condition uses the estimate or the measurement value of 
the drive-motor regeneration signal alpha like examples 2 and 3. Since generation-of-electrical- 
energy control of a generator 2 and throttle control are not operating, by the time of EV transit, 
the throttle opening setter 201 of the block diagram of drawing 7 , the target generator rotation 
speed setter 202, the generator output limit machine 203, the throttle opening indicated-value 
amendment machine 204, the limit gain controller 205, the generator output command regulator 
206, a generator output command value setter 21 1, a generator output command amendment 
machine 212, a generator torque command converter 213, and the amount directions switcher 
219 of generations of electrical energy do not use it. In the time of EV transit, since a throttle 
carries out the same actuation as engine brake when a generator 2 is in an actuation condition 
because of a close by-pass bulb completely, it can consume dc-battery energy and can lower 
battery voltage. 

[0048] [Example 6] Since generator actuation control is begun [ in order to perform overvoltage 
control when the series hybrid electric vehicle is performing EV transit (a generator 2 stops, and 
only a dc-battery is used as a power source and it runs only a dc-battery), ] when performing an 
example 5, and a drive motor 5 changes into a regeneration condition, electrical-potential- 
difference control may not meet the deadline. Then, although the sequence of an example 5 is 
constructed as shown in drawing 8 f the torque command of a generator 2 is obtained from the 
control circuit of drawing 7 (the same torque command as an example 4). 

[0049] In the time of EV transit, since generation-of-electrical-energy control of a generator 2 
and throttle control are not operating, the throttle opening setter 301 of the block diagram of 
drawing 7 , the target generator rotation speed setter 302, the generator output limit machine 
303, the throttle opening indicated-value amendment machine 304, the limit gain controller 305, 
the generator output command regulator 306, the generator output command value setter 308, 
the generator output command amendment machine 309, and the amount directions switcher 
316 of generations of electrical energy do not use it. 
[0050] 

[Effect of the Invention] As mentioned above, according to this invention, the following 
effectiveness is done so as concretely explained based on the example. 

(1) The overvoltage by the regeneration power of a drive motor and the generation~of- 
electrical-energy output of a generator can be controlled. 

(2) A generator is changed into an actuation condition, and by acquiring the same effectiveness 
as an en SHIMBU lake, since it becomes a dc-battery load, it is not necessary to restrict the 
regeneration torque of a drive motor. 

(3) Since it is necessary to cease to restrict the regeneration torque of a drive motor, a 
regenerative brake can be used effectively and the burden of mechanical brake can also be 
reduced. 

(4) Also in EV transit, the effectiveness of the same overvoltage control and a regenerative 
brake deployment is acquired. 

[Translation done.] 
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• * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the important section of the control circuit of the 
series hybrid electric vehicle concerning one example of this invention. 
[Drawing 21 It is the graph which shows the sequence of a generator and a drive motor. 
[Drawing 31 It is the block diagram showing the control circuit of the series hybrid electric 
vehicle concerning one example of this invention. 

[Drawing 41 It is the block diagram showing the important section of the control circuit of the 
series hybrid electric vehicle concerning other examples of this invention. 
[Drawing 51 It is the block diagram showing the control circuit of the series hybrid electric 
vehicle concerning other examples of this invention. 

[D rawing 6] It is the block diagram showing the control circuit of the series hybrid electric 
vehicle concerning the example of further others of this invention. 

[Drawing 71 It is the block diagram showing the important section of the control circuit of the 
series hybrid electric vehicle concerning the example of further others of this invention. 
[Drawing 81 It is the graph which shows the sequence of a generator and a drive motor. 
[Drawing 91 It is the block diagram showing the control circuit of the series hybrid electric 
vehicle concerning the conventional technique. 
[Description of Notations] 

101.201.301 Throttle opening setter 

102.202.302 Target generator rotation speed setter 

103.203.303 Generator output limit machine 

104.204.304 Throttle opening indicated-value amendment machine 

105.205.305 Limit gain controller 

106.206.306 Generator output command regulator 

107.21 1.308 Generator output command value setter 

108.212.309 Generator output command amendment machine 

109.213.310 Generator torque command converter 
110 Actuation Actuation Judging Machine 

1 1 1.214.31 1 Rated limit machine 

112.215.312 Torque control section 

113.216.313 Current control system 

114.217.314 Coordinate transformation section 

115.218.315 Resolver converter 

207 Generator Driving Torque Setter 

208 Gain Setter 

209 Generator Driving Torque Command Regulator 

210 Generator Actuation Controller 

219,316 The amount directions switcher of generations of electrical energy 
307 Drive-Motor Regenerative-Control Machine 



http:/ / www4.ipdl.ncipi.gojp/cgi~bin/tran_web_cgLejje 



2006/08/24 



JP,2002-271908,A [DESCRIPTION OF DRAWINGS] 
[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



(19) H^HftfF/r (JP) (12) & §fi >$f 










# 132002 — 27 1 908 








(P2002-271908A) 








(43)^BB H ¥J«14^ 9 £20 B (2002. 9. 20) 


(51) IntCl. 7 






f i f-T3-r(##) 


B60L 


11/12 


ZHV 


B60L 11/12 ZHV 3G093 


B 6 OK 


6/02 


ZHV 


7/14 ZHV 5H1 1 5 


B60L 


7/14 


ZHV 


r 0 2D 29/ Ufa D 


FO 2D 


29/06 




L. 








Bo OK. 9/Uu ZHVE 








ISM^ Ttcffil^jc ff 3c-^CD55C 4 OL (3^ 16 M) 


(21)fflJH#^ 


f 


1$iB200l -69843C P2001 -69843) 


v' U toeHAt UuuuUblOo 


(22) MSB 




¥j£l3*£ 3 M 13 B (2001 . 3. 13) 


JRJRf&i»/HK;*CK5 2TI1 SI 7-1? 








(.72) ^mm wfm &m 








■ tv li| till □ 111 r/ I - --r-Ca -I Ainu Jjfc^i A 








































(74) f^a A 100078499 



















(54) [S5W05*»] >"J— X/W^'Jy K«SLa»* 



(57) 

£ -it e>n s z t zwol t -t z 0 



r 



101 




r 



1 

[f»*il2] IMSSifcfcvvt, ilufEII&Iti*-?©© 
1:7^- K7*7- KWtcigffi) hWSrSi: 

t -T5 •> y -x/nw 7 y y K«m g Km, 
5 y -X/N-r y y y ksm § »*„ 

mmic txfefti- zftBx*kmmmmmzm&< y t y 

ni4icj;5^-7f y aj±±#^»sy-r s r. t t x 
5 > y -xw x y -7 k*55 § ft* 0 

[»WroS¥ail4lftWl 

[0 0 0 1] 

[^^(ojR-rss^sFi ->y-x/^xy 

[0 0 0 2] 

rirT-jfefrt-SflSlgiW: (ev) ©litfeS^ti 

^■/U-XMyUyh'ttlit (S-HEV) X'h 

5„ '>y-X/^xy y KffiMglbtfi, Tfrffiift-eiiE 

[0003] v-y-X/^yy y KttftSSiSro^r 
i 9 c*t<t i^yoilciOJf'ro 

8Sr^LTK»$tt5»««0 2 3g*$l0 2 <D(±i77 
ICfcoT^E'B^ft^yXy 03t, 1110 2CDtfi77 

9 (PM*-?) 0 5t5:fx.5 0 
[0 0 0 4] 5§I«0 2ff)(ll^lrlSi:LT 
»»*-*(> 5&BMU 58««0 2roW^)S:^ 

yhn-y0 6li, y/N-^ilHlSSO 6 a XVfgJfflla. 



(2) #ffl20 0 2-2 7 1 9 0 8 

2 

= yh06b.fc«Jft!K T ^ * yU6*&*ftfc*tJ£ Lfc 

h/^^fC^£:, 0 5£ftJ»X 

5. ili^yho-7 0 7li > -C>/<-^±(h1SS0 7 
a St^tM^-- s/h07b«fcDft!9, ±ii^> ba-y 

*»p>«)55«iia*»-fric*<5!rj8«to 2*ft5ij»-rs 0 

[0005] r-T\ iEtb^-^o 5jc«t5ia4**iis 

%4Lf:i^, •> y -X/s-f 7' y 5/ K«m g S)*T?tt, 

r-y 0 3^5Em$n-c*3 9 , fjacoi 7ic/<s/r y 0 3 

jhLfcf). *-^0 5<7)0£ h/i^^fflxXc^XSri 
[0 0 0 6] 

[55W^*L«t 5 txsn®] ^y-x/N-rxy y k 

*-^lHl4B#(C^«ao 20>&M&&±LK.k 
LTt, /^yxyttJBE^Lift^^fd'i^-^Iil^fl; 
77 ff (t T'iimffi (c * 6 fe ^> o * <o 1 1 tc^e - ^ El 

7>- ^77^I£TL, xu- *7^-y >?im<iz 

[0 0 0 7] ^co/i^ic, 04 h^iSSffiiJRR$ix^»^ 

(-1t«X U - * 0>» # < T 5 t ^ o fc X * a > 

■So 

[0 0 0 8] 

w<nm#mi ic#5vy-x^-f^y y K«Mg«)$ 

40 i:iot/<yf !)4r*tLoo, Bflte^fliliomTjXt/ 

bubs^^ y x y co«tffitH77 (c «t 19 9 zmm-f z> -> 
y-x/N^-^y y K«*i»*ic*jv^-c, Mte*W4 

[0 0 0 9] ±|EJMi**Bfc1-S 2 fcffi 

5i/y-x/N^xy y KitM$ii, is*«nc*3v^ 

50 [0010] ±|E»ft1 ^r«?*X 5 #3P7l Wff *il 3 (C« 



1 



(3) 



2002-271908 



t L TIM!) tlCi 9tfJffi^yx!;«JEco±#5r 

[0 0 1 l ] ±fBaSII£8?&1-5:£^<7)M*^4(c& 

fefgrn^ituta^xyoA^i LTfg»i£-tt-5r ttc 
jwtsr t^^mti-s., io 

[0012] 

ti"5„ 20 

(Pulse Width Modulation) ^S)-C$!lp-f"5„ 

[0013] CHig^iJ 1 ] *f§BJ!K> -HJfe^J(C#5 > ]) 30 

— x/^7*y - y Kw^isb^osij^n yy-nmu&m 

i ei ni, EI 3 ic^-r-> y -X/n^ 7* y y KS 



^tt©T-$)5 0 EI 3 J: b ->y— XA/f^y 
7 KffiMS»>*l4, xy^vi lei •? ¥7 8 Sr^ff LTiE 

3t, %Wm2<omtiR^<y ; rl) 3©SS 

[0014] ^mm2<Dmti(D^-%:m.mt L-xmm^— 

St L**s feKSb*-* 5 SrSft L-CjfetT-C* 5 i 5 * 

> h n — 7 7 £{ix.-5 0 ^e-^ ^ > h d — 7 6 (i, -Y V 
?±I§JS§6 a St/SUffll^-- 3/ h 6 b 4 V) t £ V) s y 7 

gj»*-^5*WJ»i-S. 36«*83>- Fn-7 7 !i, -f 
±@S& 7 a RV$iJP^-- j/h7bJ:»l43, ± 

[0015] *HJS^-C*{4, fESHr-* 5C0HI^a^^ 50 



ffjij^- -y f, 7 bI4, El 1 (c^1-t#j^Sr{f^5 0 EP*>, 
IM#P3-=. y H 7 b (4, * n 7 h /ufflm&'x£3& 101, I 

10 3, Xd 7 h ArBH&i&iMiitjEJg 104, y 5 y h 

10 5, 3gl81$t±i7jfit^pg^ 1 06, 56 

mmmtim^mm^ 107, ^wsa^fi^ttiEs 1 
0 s . %«w 0 9 , rannf^u^ 

HO.M^yhSlll, h/u^fUffll^l 1 2, 

a«t«!i»*i 1 3, mmMfeMi 1 4so<u-/;v^fi 

«1 1 5 4<9&<9, TtEWHtM^lgff-r^o 
[0016] * a 5/ h /WiiflfiS^S 1 0 1 (4, 3§«Sffi 

P7 h/M»SVol4, |g*«lH]|gii^co r^St^ffitC 
ft5f[tl--f 5„ B#IS*^(H]teiSSK:/E"^l 0 214, 56 

[0017] y 5 7 1 0 3 (i, %nmm 

t>m<s p d„ef * ww*tt-e y ? y I-t5„ ::t 

rot', (ftffif) &y 5 y H-rsr K*, 

MiE* 1 0 4 (i, S «R%milHl«aftft|9:^# 1 0 2T'i 
ISlteiiS^co r cotl^ A co r (=cor* — cor) &At)b 

L, PI (Jfc««») M«llcJ:»)^ay hA'HflElijEtt 

PlftO^icii, mVv'Vlel^s^ij^tbL 

*tiE4fil±, xn-y h/l/|M|£R^«l 0 l«Mfe#ttM(C# 
[0018] y 5 7 h^-f ^»J»S 1 0 5 (4, a^5*'ffl; 

mci£fti9!£4» i o 2T*K/E-$n/c@^^««ieiteii 
co r* tmm^titzmmmm^&w r^m^^w r 

(=co r* - co r) laSCT, Mtt^ffl^fH^y 5 s/ h 
WiBSSrfT^yWVG (^1) 5. 1\<r)V4^ 

G(»Wi£.\z£ <Q , ^mUtU^tB^-Pd,,,, *!c4>9K:'ae- 
$ ft/- g ^fl;llIiItejiS'--cD^ : fT^ ^ a -Xtcfirx 5 

0 614 y 5 7 h y-f >SiJ^S 1 0 5 T'SS;f$ftfc y $ 

v h^^^G^^mmmtiv ?yhsio 3ro^anttj 
tim^mzmcxm^mtati^p^., 'srsas-r 

ttlltiJ^roP I y 5 7 MI P t LTffifflt 

•2>„ 



(4) 



[0019] 38«*majt<*H£K£l3 1 0 7 (4, &ttJ± 
V t (=Vdc-„ f '-V-^d,-. ) SrA^irL, P I ftffl 

^^psh i o 6 x*nfe£titz%mmtiit)m<Ttp 
i fflffl tc j; 6 ^a^m^fg^-fe' p dc-„ f y $ y h $ n 

§§i o 8ii, pi IWfttcj: t)Kfe$tifc*«Hltlj*«^ 10 

bat- del gen-det 

p* ©iiic^yG^ict, p i fMSPfcj; i9Kae'$ 

[0 0 2 0] Mih/^^Ml 0 9(4, 

ic4ox, jeidsft^j^s 1 1 oi4, mnm2<Dmmt 

mmmVEoymZft o . wtbsif^jtes i i o 

[002 1)0*0, i^o 7 h^Sr^lcLTIBKi 

V tot -a„ SrTtf S/c*(ctT9li)^(c^6o iEffij 
(4, ^0s/h^tli^<, * v y h frM&Wtfe^ 1 

0 i (c4 >9is/E-$nfc^n y b /i-m&mm£.v o 

v h^BBSJg^ffittiES 1 0 4 (c J; <0 BfeZtltiX n 5, 

D y b/^tHtl^tl^o 40 

[0022] &&y 5 y hsti i K4, mmmbjutm 

F^^IStt^S^tt^Ct 9 y 5 y h L, ft^co 
f^T* h/^SJ»l 1 2(4, %«AM 

•flfffi-frtt (Id*, I q *) Srg|»-r5. «8fEfflffli£ 

1 1 3(4, iHlffldllE^I (dqll) mT'firoT439, 

h/i^ftiij»i^ib<7)«^g^it (id*, i q * ) led 

-qttfcffi«g»£ftfc*ttitt (Id, Iq) «i 

5<fc K'<y*flW«rtn\ HJIJI^fi (Vd 50 



$£08 2002-271908 
6 

*, Vq *) &mt)-fz> 0 

[0 0 2 3] 1 1 4 14. ffiBftWfe- ( 6 ' ) 

14WsivC, 3*B5EaE*flE<B2tl# (I u, I w) (4 

mn®&&m±.vmm (id, i q) 

«fc«IHt*ilt (Vd*, Vq*) I* 3 *B£*E«EEJg<£ 
(i (Vu*, Vv*, Vw*) ftWfg^HliL 
i LTtli7:$ttS 0 U/^<««S1 1 5(4, 3§«i2 

[0 0 2 4] [Hffifij2) HJS0iJl-C(4, PI 



*ic4 vmmM2<Dmmt%n,mmtitzi) v )Wx-, % 



fa 



Bt(C(4^ni/ S/l/^S:J8*L-CV^*^ »«R 
fp Witter- "7— K^tcigft h,a^£#£-< 

[0 0 2 5]® IKi!)^— ^ 5<75|hI^(C4 O^f V^^— ^ 
A73«J±^KAElltV : %exf^«^, El 2 (b) (d) 
(c^-fj; o iC^fl;^ 2 tc J; S^m^rf^ih (OkWfl^) 

«eev»c iSifti* <nffi*itmi-Z>zb\c£<9 , El 2 

(a) (C^i-4 9(C|Efl)^-^5(75Ki!]/|H]^ffi^flJ 
[0 0 2 6] ® ^LTV^SiJPT'(4, El 2 (d) \C 



*«EE#K^ttV, SrlSxfc^(4, 0 2 (c) (ct^-T 
4 5(c, xay h/^ffltkmicLX%mm.2£^-7- b 

LxmMfflm-rztKMb-rz* 

© El 2 (a) (c) (C7frf<fc Hgftl^-^ 5*M 

[0 0 2 7] ±fE->-y>-^®~@^*j5S-t--5fci6(07|s: 
S#^E14 ic^-fo ^ o y H/uHI£NJfeit2 0 1 (4, %m 

s^d? b^mmvo (4, ^'S^miGiijg o> r *s3fe#*t 
(4, %'i;«t±i^m^Pd„ef '(cjsufcBsiss 



(5) 



[0 0 2 8] ^m^tH^/U ;y«2 0 3(4, 3§S£Stt! 
<OX\ ^ib^mmmt) (AW) ? y tX\ 

IhJIkjSS co r A co r (=cor* — cor) &AJjb 

U P I (Jt#'Jffi#) ftJfflHCi 19 X n y h^m&m^EiM 
^m'M-t^o P I ftjiJWci4, ^^^^HJte/i^D^ifjL 

fcv^fcy 5 y hmzm-fx}o< 0 zzx^yzztitz 

-bo 

[0 0 2 9] y 5 y bfj>®m%s2 0 514. BWMM 20 

m®mm&wtfe& 2 0 2^ts&£n/c@iif§«i$0iteBi 
So r* t^ta^ntz^mmmu^oj r cd^a co r 

(=co r* - co r ) ClSCt, *«H(U^Jt^y h 

copS^tT^^WG (gl) Zm-MirZv zWJ>- 

gowctsl^x-V) , wmmmtim^p^ * 49 safe* 

4 0 lc»««AffifS:i«SE-r 5. f&aWtti^^aiiSlES 2 

o 6 (4, y 5 h y-r >-©jfflis 205 t'Ki* ztitz y ? 

hv-'4y^^m.mm^v ? h^2 o 3rois«^ta^ 

^flt(C*i:T|g«^Hi^^P dmf *^PS1-5„ 30 

r rTls:AE-^tLfci§«^w^m^Pd m f *I4, wmm 

ttitKDP I flJ^COy 5 y M*Pd.~Li, t LT^ffltSo 

[0030] mmmmm wi^t£&3§2 o 7(4, mmm 

1 LT.ig»3ite$-a-6„ y-r 2 0 8 
(4. i&ffi^tifc^s/^y m&v^,.. 

G (^1) ^K)E-r5„ rr-CKiELfc^yGlcj; 

9, ^^y«j±^{£^££i43§ffl;$traj wi^t/hs 

<, ^S'7 i yaj±7!i5^^i:#!^(4«fl:«IEi!l V/l<?*± 40 
£ < ft 5 4 9(cfHS1-5„ 

[0031] mmmmw) v^vm^m^2 0 9(4, ^ 

ttm^ii H^^IS:ae-^2 0 7 (Db/u^^^-yizy^ >■ 

£'<y^])mi±'^fc£xmmi-z> a %mmmmmm^ 2 
10(4, %mm2*^-y- k^xmm£^zm*fr$LiL 

Lfc4§£\ 3gS«2£^-?<bLT!fgi!j£li:5^£iii 

7Tf 5 tlRlBt!-, X □ h^SV* £ LTX □ -y 
^gflWti^^S^-X n y b/^iiitl^-^o 3§tU$2£^- 

—9 1 Lxmmzv&gi'&'.-s.. ±a^L^4 9!c, 50 



2002-271908 

8 

(CfiScjxi-So -77, 3§«miB»)iM$i#& 2 1 0tc4>9, S§ 

<b«»r^tb^ir#(4, xn y S^^T-(4/i< , X d - y 

fi^fiVo i: X n h/l^S^flittlEfg 2 0 41CJ:*) 
K&^ixf-X n h/l-SffitH^ftrofp^x n y b^mS. 
V* i LT|^d. 7 aiTJ^ttSc. 
[0 0 3 2] 5S*^tti73m^AE'§s2 1 1(4, aE-«IE*§ 
^ V„™f * t y< y t- y mjE^Uili Vw-.-d.-. oSi?rA 



::t-, p i mmKx^mnmtatim^im^ mm 



t>m^mm$s2 o e x^^ntzmmmmti^p 

d™, 'XV 5 j/ h £ft&m^3fc;Wfrti,<5 0 t/i, 

p i ftijwic4?,^miiw^^-fii:^y ? ^ h^n^cv^ 

^•(4'/E-«i±ilte^tTtJix2) 0 l§*^ti J 73^^IE^2 1 

2(4, pi mmicx^m^^nfzmmmtatim^p 

co^icy^ ylriCT^ P I frJ«M4 ^ S:iE*$ti,/i^ 

(4, %m<r>mK\z-^t>^x'<i? 0 
[0033] mmm bivyn^m.m&2 1 3(4, ^-v 

d-„ f * *%,mm®&mmxmz z t xmmm bsuy-m 

^iz^mirZc £»!)S?hi2 14li, Iti h/^ 

f£-S-^#l§s2 l 3-cia:^$ixfc%«» btvy-n^lt. 

L, ^Ojt^ffi^^-rSc, h /w? ftiJ^ 2 l 5(4, 

*«8tt»^it da*, i q *) zmw-i-Ze mmm 
M2i6it mmm^mm (d- q j*^) ^xn^x 

*d<9, b^^Mm^b<Dm,W.^\i. (Id*, I q 
*) (;d-qtt(Cj*1*^m^ix/i^trJfI (Id, I q) 
-ik-tZ>£ol,Z7j-b-s<yy-1$iW.$:ft\,\ «jEit^ 

II (Vd*, Vq *) ^tti^-rSo 
[0 0 3 4] ffi^^m^S 2 1 7 (4, {5iR1$mti ( 0 ' ) 
i:|WlfflLT[Hlte-rSSiJW±cr>^ (d-qjffi^) tH^ 

<o3fa£ffi.m.Mt<nteKm®:&ft bo z<Dmm^&i®2 

1 7(Cfc^T, 3tB5e»fL'a;))ftc7)2dS^ (I u, I w) 14 

PW[H]teK^±C7)«Bf£ (Id, I q) 1^ 

«(caBE^fii: (Vd*, Vq*) t4 3t!£»&ttHi^ 
fit (Vu*, Vv*, Vw*) (C^^ti, ftijffliii^ 

iLTai7:$n5 0 i/yvw<^m§52 1 8(4, mmm.2 

[0 0 3 5] Ilfitl^^f ^ 2 1 9(4, %Wmt)1fe 



9 

k^H2 o i . nm*WH®tBM&xtti£#2 0 2, mm 

K£3§2 0 2, 5 y bl§2 0 3-tti^$n 

h 0 mmmy 5 y r-m^p-u. 14, £t&y $ y h§&2 1 10 
[oo36] imi&m 3] ute^ij 2 -ei4, * 5 

U— * 6 c ^taitfettT^So 20 

[0037] :roay^i/-?6cii, ftjUcTpl-j; 5 
(ttiTj) = (*-*IU*aggE) x (h/u^Jg^-) x (3d 

19, 6 c ^bfiOlgffi)^— ^ (U^f a (C i 30 

<9, mmm2(Dmmb%mmm$:®<9m?Lz>m±.tmM 

[0 0 3 8] [*Jfe#ij4) *^^<OH(Cf|fec7)||i£0iJfC:^ 

««2^tcA^£-t!:5/i#>, *-? 3 yFD-76i: 
hn-7 7^ilffi£tT&v\ 

wiri-5„ xmmmicm&mmm^y 714, m 40 

y Kifes 2 0 7, ?4 ^^ae'^ 208, ^amigft h 
^^pses2 0 9, fgamwffijstj w 2 1 o^re*. 

■C, ISS& j e~*lH]£fliiJ»83 0 7 SrK«tfcfc«)T?*>». 
[0 0 3 9] ^Dy h^BHfttt£«3 0 1 (4, ^ffiiim 

^m^Pac-„ f ' izmcitnm%w&®iiBM&kt£Z£ 

fcSttlC-f-*. g 8SI8««l§HEji&K£» 3 0 214, 55 



ftffl 2002-271 908 
10 

cor*(4, |g»WlliyjJB^Pd™f *(c*j-LT, ^yi/y 
[0 0 4 0] USttltB^y 5 y ht§3 0 3 (4, 

mfe-fzmmmftmt, ^y-yytatn^^xm-^i- 
■s. mmmum^^K x.y*yyum&'o\>m®ft^ 

iy^^ h-/HrK±ft5 0 *py WJJffl/jMit 

MIES 3 0 4 (4, @ ffi%£tiR|HMEjg&i9:£$ 3 0 2fl 
[HK3i^a> r (75{1MA cu r (=cor*— cor) &A7jk 

L, P I ©J»(c 4 K/HI*1l|jEttSrK)&t-5. 

5 y HBS:t9:(tTd3<. ZZ-?&fe£1tfZl&jEm*. * 
n y h/«ti«3 0 1 W^t^AK-^i-?)^ n y h 

[0 0 4 1] y 5 y y*J«3 0 514, gggft 

«0te3iS^'/E-^ 3 0 2 tf $ Hfc g «R%«flllEltsS 
it co r* ir^tti$n/if§«H[ElteiiSco r cOHMAco r 

(=co r*-co r ) IC^CT, 3S««W^ffi^y 5 y b 
WpS^ff (^1) *S/E"r?>, Z.<Of4y 

y h >»J»S 3 0 5 T?t§:& $tV7c y 5 y h yG 

ZmnmiUtl ] J ; y h»3 0 3 ro»S*W*ffi^it(i:* 
CT^S1ttU^fH^Pdc-„f 'SrpS-T^o "T^;& 
$ix/i55««Wy3ffi^Pd™f * 14, lUStuTJWP I 

fflW<D y 5 y ntPdH.™ t LT{iii-r5o 

[0 0 4 2] Igib*-^lH]£fiiiJ«3 0 714, ^-^3 

vhp-?e J: fflA/3$r#-c, mm^-9 

[Hi^/,»c7)fij)E-^tT 9 . mm*- 9 ie]£ i *J/e sns 

t § 14, IHKi*— y x y <OiB«£ES:BS Cfc 

3 0 8 {4 , Jfe*ffi»^ V d „ ef 't/^yfytffi 
^fflf|tVb.,-d« c7){i^AVdc (=Vj™t *-v 

) ^A73 1 L, P I MffliC 4 9 H«mt±i^*g^ 

ffiPd^f p I $<JP(c4 5>5!*^ 

ffi^m^-te(4, »«iia*»^iiiE*3 0 6-cK)fe$n 
/c^'ttisttiTj^Pdc-rrf * X- y $ y h $tL'AE-(±i^ate 

[0 0 4 3] 3g*$tti73fi^}£lE2§ 3 0 9 14, PI 



(7) 



11 



^W^tH^fl^P* '^flililfelgoj r 
Tfijsr tt^llh/^^T'i;»t5 0 &&y 

5y h»3 1 111, 3B««h^^*i^«Sl3 1 Ofi 

HSyn. mm^m^mr 

it (Id*, I q *) &m»-tZ>o 

[0044] MMfflfflZk 3 1 3 (4, mmmsmm ( a - 

tt (Id*, I q *) icd-qmcEtWM&ZiitzWHH 
\i. (I d, I q) # -SH-5J; K^y^i 
4rtTV\ «/±f!4Hi (Vd*, Vq*) ^til^-t-5 0 
fi!^$l£l$3 1 4(4, fifcfitfcffilfi (9' ) i|B]«LT|l]$g 
-f 3ifilJi»±<75ffii! (d-qlS) i3IBflW3t@£»{cffii 
t (DteK£&Z:'fT o 0 Z Offiflf 'g&#|5 3 1 4IC*JV^T, 
3*l£»£*»fS<E>2tB# (I u, I w) l4PJJW|HHn*fi?± 
roSflE (Id, I q) (C^$tt5„ lUflSmttE^ifi 
(Vd*, Vq*) [4 3*B^«JEEfBiftf (Vu*, V 

v*, vw*> [zmkzti. mmm^\€t\.T#\ji&fr 
[0045] mmmm^wmm3 i 6 14, ssm^a^it 

»3fe«3 0 1 , gflHB«WEItiXftK&l»3 0 2, 



tU^y 5 y h^3 0 3— 3SttttWJ# 
»£*3 0 2. 3B««ffi;*J!I 5 y h£§3 0 3— mtlZiX 

%>„ mmmi) ? y hw^p-um (4, &f&y i?hS3i 

T 9 ttl $ tl tzii <D X fe 5 0 
[0 0 4 6] mMW 2 <D%tm7 a y ? \Z 

® 118 (a) i 9 mm*:-? 5<D\E]±lZ£ 



10 



20 



30 



40 



5 



#M 2002-271908 
12 

zmmmfflvtrnz-tz. 

<2> 08 (b) i;/Tt± 5 ic mW)*—? 5t>mw 

izft^tzVtf&X'ftmm 2 «>ffi»SijaiSrjSPI!fe-t-5. 
[0 04 7] ^Kj^<D*IJaE*(4 n 2 , 3 £ |i 

iESb^- 9 ®£.m # a K>tiAEliXl4f+ffliJfit^ffiffl-r s. 

teftf^LTV^V^-C, @7CD;/n y ;? g] (7) X n -> h/L- 

SR^»2 0 l , Sff%ttKlEHE£fttt£4g2 0 2, 

««ta* y?s/h§g203, x □ s/ h^Bflsra^flftft 
jess 2 o 4 , y?yh^ >-$ops 205. 
ft^iMg2 o 6 , ^mmmtim^mm'^2 n,» 

*«ffi;*J*g<fr*lijES 2 1 2. 3Sm»h/W^^^«S2 
1 3, *mafi*§)#S2 1 9(4{£fflL&V\, EV^ff 
B#T*I4 X Xny h7H4^^(Dfcit)%fl;^2^tb^T* 

[0 0 4 8] cui&^d 6 ] v- y — x/nw ^ y y K«a i 

M**SEV3fefi (3SSffil2^ffitL, ^yfy©*S:« 
(C L T ^fT) «Tot^5 ^-g-cOiiWffi WSJ £ ft 0 tz 

\zt£ o tzmzmmmmmmfflzifetb?) tz & . affiw^j^s 
\tm7<Dmmm^x<on?> tmm<o b^tm 



50 



[0 0 4 9] EV^fB#-ei4, mWM2 <D&WMW* * 
oy b/t-MMl-tWli^\-X^^^^COX\ H 7 CO-7'n ^ 0 

coxd h/uMSR^3 o l , gflBSSWUMEttAK 
aE*S3 0 2, mnMttitJ'J 0 XP-^* 

r^^jt^fitttiE^ 304, y 5 j. y << >mw# 3 o 
ae'^3 0 8, »®«im^»^ttjES3 0 9, 5smsm^ 

1 6!4ffifflL^V\ 
[0 0 5 0] 

fci^lc, *MBJlc4tt(4, UTOvhmzm-tZo 

(1) ffi»i^e-^ro|Hl*«*i:38«««038«Hl*Ii«t5 

(2) ill^WilCLT, i>->>7'l/-df fcra 
m^m^^ Z t X\ /<yr!)A«i:*5fc«), Ktb 

!-/j;5cDT\ m±7*\<>-*$:^mzmm-tz>z\kfrx 

im 1 ] #mw<n -SWJ!:f.5->!)-X/^yy 3/ k 



(8) 



13 

[112] %mMRXimm^~^(Oiy-^^^^^-t^y 
7~QhZ>„ 

[0 3] *mw<D -nffi^j(c#5^y-x/N^^y y k 

[0 4] *3BW«)flfero3(at«lc«5*>'y— X/N>f^y s/ 

[0 5] *jswoflt^it0Sfc«5i/y— X/N>r^y ^ 

[ la 6 ] w <d 5 tc ffi <d mM$\ ci^^y^w :/ 

[0 7] *%KOH{cffeo^jft0iJ{c^5v'y-X/N>f^ 

[0 9] ici5^y-X/^7'y y kims 

101, 201, 301 ^uy h^m^Wt^ m 



10 



*20 



1 0 2 
1 0 3 
10 4 
10 5 
10 6 
1 0 7 
10 8 
10 9 
1 1 0 
111 
1 1 2 
1 1 3 
114 

1 1 5 

2 0 7 
2 0 8 
2 0 9 
2 1 0 

2 19, 

3 0 7 



2 0 2 

2 0 3 

2 0 4 

2 0 5 

2 0 6 



2 1 
2 1 
2 1 



1 

2 
3 



2 14 

2 15 

2 16 

2 17 

2 1 8 



3 0 2 

3 0 3 

3 0 4 

3 0 5 

3 0 6 

3 0 8 

3 0 9 

3 1 0 

3 1 1 

3 12 

3 13 

3 1 4 

3 15 



#M 2002-271908 
14 

y ? y v vwvm 



Q3i 



3 i 6 3&B«g*§j#s 



i] 



(pdc_ref*) 



{Vdc.ref * ) 
(Vbat_dat) 



( I gen^det) 




(9) 



«FBB 2002-271908 



IW2] 



(a) 



ib) 



(c) 




» 
i 
i 




0kwB$<D 




[1214] 



(pdc_ref») 




(Vbat.det) f 

MfttftI* 1 

( I gen.det) | 



(10) 



/ 

002-271908 




(11) 




(12) 



t 

* 

¥fM 2002-271 908 



[06] 



a > hP-7 6 

1 



u 




jf7a 



..Ti;"' 



a 

— * 



- -"IP 



^hji a > hP_— 




N 



6a 



U 



W 




6b 



L«L»3tJlj 





(13) 



¥fffl 2002-271908 



[07] 



(pdc_ref*j 



(196) 




( I gen.det) 



(14) 



WIS 2 002-271908 



[08] 



WW!*-* 



@± — " 



r 



sen 

4 



S7h [%] 




(15) 



<&m 2002-271908 



[09] 



C3 ( - 



i 
t 
i 




(72)%w% &m IE 

Mi?M&)m±m-T s i #i7^ 



4 



(16) 2002-271908 

F? — 3G093 AA07 AA16 BA05 DB19 EA09 

EB09 EC02 FA03 
5H115 PA11 PA15 PC06 PG04 PI 16 
PI24 PI29 P002 P006 P017 
PU08 PU24 PU26 PV09 QE08 
QE10 QI03 QI04 QI09 QX09 
QX22 QN23 QX27 RB22 RE02 
RE06 RE13 SE02 SE03 SE05 
SE06 TB01 TI05 T005 T013 
T021 TR19 TU05 



JP 2002-271908 A5 2005.6.16 

[^ilS'J] ¥r fff jfe fR l 7iw2(7)i£i:J:6lIEo^t 

0 1 ^^17^6^ 16 0 (2005.6.16) 



[ 4> BB # # ] 4# Hfi 2002-271908 (P2 00 2 -2 7 1 908 A) 

[^10 ] ^^14^9^ 20 0 (2002.9.20) 

[ ft fig S -g- ] # IS 20 01-6984 3 ( P 200 1 -698 4 3) 

[H(^4#ff^«^7KS] 

B 6 0 L 11/12 

B 6 0 K 6/02 

B 6 O L 7/14 

F 0 2 D 29/06 
I F I ] 

B60L 11/12 ZHV 

B60L 7/14 ZHV 

F 0 2 D 29/06 D 

F 0 2 D 29/06 L 

B 6 0 K 9/00 Z H V E 



IE*] 

[SHIP] T^c 16^9^ 17 0 (2004. 9. 17) 

i^mm^. i ] 
iffiAEMM9m& ] mm 
im^EMmm s & ] hi 

IHiE*fe] JE3E 
[ ffi IE i*g ^ ] 



(2) 



JP 2002-271908 A5 2005.6.16 



[HI] 



(pdc_ref*) 



(Vdc.ref * ) 



(Vbat.de t) - 
(lgen_det) 




Vo 



+ 

-SO 



a 



104 




CO r 

mr 






P:*I*fifc 
RS : by* fcn* 

RD:UV*iU\* -f* <'/#* 




Op 







7b 



[ ^mffiiE 2 1 
[ mt je st ^ « s « ] 

[ fit IE ** £i :« g £ ] 
[ M IE co ] 



El ffi 



(3) 



JP 2002-271908 A5 2005.6.16 



[14] 



r 

I ^ 

I 0J?-/h*r 

mtim^i i i 219 

(pdc_r ef») | 



(Vdc_ref *) 
(Vbat.de t) 

(lgen_det) 




i^mmiE 3 ] 
[ *t jE*t«*s* ] 
i m iE *t * m i * ] 

[ M jE * ife ] K JE 

[ ffi IE <7} F*5 3? ] 



7 



(4) 



JP 2002-271908 A5 2005. 6J6 



[07] 



»^Q7i-piatt*(v*) 



(pdc_ref *) 



(Vdc_ref * ) 



(Vbat.det) 
(lgen_det) 



<@6) 




RS : UV* IW\* 
RD : l/V* *a* -t' -fv 9* 

j :;is/wt?«j« 





RD 






1 

315 



